Summary Cisternal cerebrospinal fluid (CSF) was tapped from anaesthetized guineapigs by an improved technique. This method allowed repeated weekly punctures of the same animal without any cellular or neurochemical changes in CSF or changes in behaviour. About 60% of the punctures produced enough CSF (30-330 J.d) with no or a sufficiently low blood contamination for neurochemical analysis. The CSF space in the spinal canal, cisterna magna and basal cisterns was demonstrated by myelography.
Summary
Cisternal cerebrospinal fluid (CSF) was tapped from anaesthetized guineapigs by an improved technique. This method allowed repeated weekly punctures of the same animal without any cellular or neurochemical changes in CSF or changes in behaviour. About 60% of the punctures produced enough CSF (30-330 J.d) with no or a sufficiently low blood contamination for neurochemical analysis. The CSF space in the spinal canal, cisterna magna and basal cisterns was demonstrated by myelography.
The analysis of cerebrospinal fluid (CSF) of guineapigs for characterization of immunologic events in the brain or changes in blood-CSF barrier function is now of increasing importance since chronic relapsing experimental allergic encephalomyelitis of the strain 13 guinea pig is regarded as a model system for multiple sclerosis (Wisniewski, Lassmann, Brosman, Mehta, Lidsky & Madrid, 1982) . For characterization of neurochemical similarities between diseases, analysis of CSF is necessary. For puncture of CSF different methods have been reported, as reviewed by Jones & Robinson (1981) . The animals were killed after a single puncture or treated by more or less complicated surgical procedures for cannulation.
None of the methods for CSF puncture reported so far (literature cited in Jones & Robinson, 1981) allow repeated punctures of the same animal over a long time interval without the use of surgical procedures.
Materials and methods
Strain 13 guinea pigs were obtained from Rep Instituten GO-TNO/Rejswijk, Netherlands. The anaesthetics were Ketanest (50 mg/ml ketamine, Parke Davis & Co, Pontypool, UK) and Rompun (2% xylazine, Bayer/Leverkusen, FRG). The contrast medium metrizamide (Amipaque, Schenng AG/Berlin) was diluted to 6'75/8'1 ml. 23-gauge needles with a transparent hub were from Terumo (neolus No 14). needle was inserted rostral to the atlanto-occipital space through the skin and muscles until the occipital bone was felt. After one or two caudal movements of the needle the tip lost contact with the occipital bone. A slight degree of pressure then allowed the needle to pass through the atlantooccipital membrane to a depth of 1-2 mm into the cisterna magna. The needle was kept in this position and a reduction in pressure was applied to a syringe by a second person or by a pumping device operated by a foot switch. A slight movement up and downward with the needle was sometimes necessary to find the optimal position in the subarachnoid space. Use of needles with a transparent hub allowed CSF flow to be seen quickly. Before withdrawal of the needle after cessation of CSF flow, the syringe plunger was returned to normalize the reduced pressure and prevent aspiration of blood from the overlying tissue. A valve was incorporated in the automated pumping device which was also operated by a foot switch. Red and white blood cell counts were determined in a Fuchs-Rosenthal counting chamber either unstained or after staining with carbolfuchsin for white blood cells (WBC).
Results
With the method described for sampling of CSF from anaesthetized guineapigs about 60-70% of the punctures produced enough CSF (30-330 /-Ll) for neurochemical analysis with no or a sufficiently low blood contamination.
For protein analysis samples with less than 7000 red blood cells (RBC)/ mm 3 could be accepted; 50% of the accepted samples had <600 RBC/mm 3 , corresponding to an artificial increase in protein concentrations of less than 6% (Reiber & Thiele, 1982) .
The 30% unsuccessful punctures were due to lack of CSF flow or to a high blood contamination but most of these animals were punctured successfully at later attempts. For a few animals there was blood contamination in all repetitions, probably due to a blood vessel crossing above the atlantooccipital membrane (Jones & Robinson, 1981) . Repeated weekly sampling of CSF did not influence the protein profile (Reiber & Thiele, 1982) or the WBC counts in CSF. Normal values for WBCcounts in CSF were 4/mm 3 in adult animals (>6 months). Several animals were tapped up to 10 times in 3 months. In these animals and in animals on which another 200 punctures were carried out we did not record any behavioural changes or changes in CSF composition due to the techniques used.
In Fig. 2 the CSF space of a male, 12-monthold guinea pig is shown. The contrast medium metrizamide was injected suboccipitally in the anaesthetized animal. The spinal canal, cisterna magna and subarachnoid space along the base of the brain stem and forebrain can be identified by comparison of the X-ray pictures taken before ( Fig. 2a ) and 2 min after (Fig. 2b) injection of the contrast medium. Because of the very small space in the cisterna magna CSF must be extracted slowly with only little reduced pressure to avoid collapse of the meninges. For this reason some patience was necessary to wait for the start of the CSF flow, which could be monitored by its appearance in the transparent hub of the needle.
Discussion
Our method for sampling of cisternal CSF from guineapigs has the advantage of causing minimal trauma and irritation to the animal and allowing a maximal number of repetitions compared to the methods reported in the literature so far (Jones & Robinson, 1981) . The possible contamination of the CSF sample with blood from tissue outside the atlanto-occipital membrane was monitored by the RBC count in CSF. This cell counting should be done whenever CSF is collected, since contamination as little as 0'05% blood in CSF (-2500 RBC/mm 3 ) increases the CSF protein concentrations by more than 10%. With this method CSF changes of a single animal may be followed over a long period. This is an important improvement over existing methods for the study of nervous disease models. We are particularly interested in following the course of crEAE, the animal model for multiple sclerosis. First results on CSF protein profiles in normal control animals (Reiber & Thiele, 1982) and on blood-brain barrier dysfunction in crEAE (Suckling, Kirby & Reiber, 1982) are in preparation.
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